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Oral health has been well established as a fun-
damental component of general health. As
a policy talking point in the early1980s, former
US Surgeon General C. Everett Koop recog-
nized the relationship between oral health and
overall health and coined the often-repeated
phrase ‘‘You’re not healthy without good oral
health.’’ Later, US Surgeon General David
Satcher reinforced this concept by focusing
national attention on oral health in Oral Health
in America: A Report of the Surgeon General.1
This report explicated the role of oral health in
overall health, emphasizing that oral health is
a mirror for general health and that the oral
cavity is a portal for infectious organisms. Re-
cently established associations have been found
between oral infections and diabetes,2 heart
disease,3 stroke,4 and low-birth weight babies.5
Several chronic diseases are known to affect
children, requiring significant adjustments in
life management and leading to decreased
quality of life. According to National Institutes
of Health estimates, 20% to 30% of children
and adolescents in the United States have
chronic health conditions.6 Among the most
prevalent diseases of childhood are dental caries,
asthma, diabetes, and obesity, with dental caries
being the most common, occurring 5 to 8
times more frequently than asthma, the second-
most common condition.1 Data from the third
National Health and Nutrition Examination Sur-
vey (1999–2002) indicated that 41% of children
aged 2 to 11 years had dental caries in their
primary teeth and 42% of those aged 6 to 19
years had caries in their permanent teeth.7
Chronic illness can interfere with a child’s
ability to succeed in school. Evidence shows
that increases in missed school time caused
by chronic illnesses can lead to declines in
school performance.8,9 The National Health
Interview Survey (NHIS) documented that 1.57
million school days were lost in 1980 as a result
of dental problems.10 Using 1984 NHIS data,
Waldman reported that children and adolescents
aged younger than18 years had approximately 5
million restricted activity days, more than 1.6
million days in bed, and more than 1.7 million
missed school days as a result of acute dental
conditions.11 A number commonly cited in the
literature is that more than 51 million school
hours are lost annually because of illnesses
related to dental problems,1,12–20 a statistic ema-
nating from an analysis of the 1989 NHIS data
conducted by Gift et al.13
The 1989 NHIS was unique because it in-
cluded a supplement focusing on oral health
among those aged older than 2 years, along with
questions about missed school and work as well
as reduced normal activity because of dental
visits or problems. Gift et al. analyzed this data
set and found that nearly 3.9 million restricted
activity days were reported for children and
adolescents aged18 years or younger.13 A major
limitation of their study was that they did not
address whether these dental visits were routine
or emergency visits, and thus it is not possible to
disentangle the nature of the visit that resulted
in school absences or restricted activity.21
To our knowledge, there are no published
US data examining the relationship between
oral health and school achievement or perfor-
mance. Several international studies have ex-
amined this relationship with the aim of using
poor school performance as a proxy measure
for dental treatment need.22–26 Generally, these
studies have revealed positive correlations be-
tween oral health status and school performance,
but the results are limited in their generalizability
to the United States because of differences in
number of school days per year, length of school
days, and use of school-based dental clinics.
Research has shown that children in North
Carolina follow the overall trend in the United
States with respect to oral health status, with
a high burden of dental disease and many
children reporting related dental pain.27–29
Blumenshine et al. examined health factors
affecting school performance in North Carolina
children in 2006 and 2007, as well as the impact
of poor oral health status on school performance,
while controlling for other health and socio-
demographic factors.30 Children with both poor
Objectives. We examined school days missed for routine dental care versus
dental pain or infection to determine the relationship between children’s oral
health status and school attendance and performance.
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and Monitoring Program. The study sample, weighted to reflect the state’s
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parts to miss school as a result of dental pain. Absences caused by pain were
associated with poorer school performance (P<.05), but absences for routine
care were not. Mediation analyses revealed that oral health status was associ-
ated with performance independent of absence for pain.
Conclusions. Children with poorer oral health status were more likely to
experience dental pain, miss school, and perform poorly in school. These
findings suggest that improving children’s oral health status may be a vehicle
to enhancing their educational experience. (Am J Public Health. 2011;101:
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oral and general health were 2.3 times more
likely (95% confidence interval [CI]=1.07, 5.67)
to perform poorly in school than were those with
both good oral and general health.
Previous research adds to the knowledge
base regarding the relationship between poor
general health and school performance but
does not implicate oral health as a stand-alone
factor in poor school performance. We con-
cluded that more research is needed to assess
school absences related to oral health visits and
specifically the types of oral health concerns
that contribute to absences. We also must
determine whether oral health status affects
a child’s learning capabilities when he or she
is present in school. With this backdrop, the
overarching goal of our investigation was to
examine the impact of poor oral health status
on school performance in a more detailed
manner. We specifically sought to document
school absences related to routine dental care,
dental pain, and infection, and to assess the
extent to which children’s oral health status is
related to their school attendance and perfor-
mance.
METHODS
We used 2008 data from the North Carolina
Child Health Assessment and Monitoring Pro-
gram (CHAMP) for our analyses. CHAMP is
a follow-up to the North Carolina Behavioral
Risk Factor Surveillance Survey (BRFSS),
a federally mandated annual survey of adults
aged 18 years or older conducted by all states
and supported by the Centers for Disease
Control and Prevention. The BRFSS does not
have a child health component; however, as
a follow-up to the BRFSS in North Carolina, the
State Center for Health Statistics developed
CHAMP in 2005 to annually collect data on
a wide range of child health issues, including
26 sections ranging from general health to
birth characteristics. The oral health section
includes 5 questions, and the school perfor-
mance section includes 3 questions.
CHAMP collects data from adults in house-
holds identified via random sampling to par-
ticipate in the BRFSS. Adults are asked whether
they have children aged younger than 18 years
residing in their household. If so, they are
asked to participate in CHAMP. If they agree and
there is more than 1 child in the home, 1 child is
selected for the survey through computer
randomization. The respondent most familiar
with the child’s health is called on the telephone
to complete the 15- to 20-minute interview.
Variable Measurement
CHAMP assessed parents’ perception of
their children’s oral health status in relation
to their school attendance and performance.
School performance was measured as follows:
‘‘How would you describe [your child’s] grades
in school over the past 12 months? Would you
say they were mostly As, Bs, Cs, Ds, or Fs?’’ For
the purposes of this investigation, we defined
poor school performance as mostly Cs, Ds, or
Fs. By adding 2 new questions in the oral
health section of CHAMP, we were able to
directly assess school absences related to rou-
tine dental care and dental pain or infection.
These questions asked ‘‘During the past 12
months, about how many days did your child
miss school because of routine dental care
(e.g., check-ups, fillings,) or orthodontic visits?’’
and ‘‘During the past 12 months, about how
many days did your child miss school because
of a toothache, dental infection, or related
‘dental fever’? Include time spent at home not
feeling well and time receiving dental care for
the problem.’’
Our major explanatory variable was the
child’s oral health status as reported by the
adult household respondent. Oral health status
was measured with the question ‘‘How would
you rate the condition of [your child’s] teeth?
Would you say their condition is excellent,
very good, good, fair, or poor?’’
We also included 2 general health variables
that focused on children’s overall health status
(excellent, very good, good, fair, or poor) and
whether they had special health care needs
(yes or no). In addition, we controlled for the
following variables: child’s gender, race (White,
minority), ethnicity (Hispanic, non-Hispanic),
and grade in school (K–5, 6–8, 9–12); highest
level of education achieved in the household
(less than high school, high school, some col-
lege, college or more); and health insurance
coverage (public insurance, private insurance,
military or other insurance, or uninsured).
Statistical Analysis
After examining descriptive statistics and
bivariate associations between independent
variables and school performance, we used
multivariable logistic regression models to test
the relationships between oral health status,
school performance, and school attendance
while accounting for control variables. Because
we considered the potential for dental and
general health variables to be highly correlated
with school absence variables, we estimated
logistic regression models after excluding each
of these variables to further examine their
relationship with poor school performance. We
conducted mediation analyses to test whether
school absence for dental pain was a mediator
between oral health status and poor school
performance.
We used the appropriate analytic weights to
account for issues related to disproportionate
sampling, including people living in households
with different numbers of residential telephone
numbers and different numbers of children
in the home. Survey weights also adjusted
for unequal nonresponse rates among differ-
ent demographic groups. Stata version 10
(StataCorp LP, College Station, TX) was used in
conducting all of the analyses.
RESULTS
Of the North Carolina BRFSS respondents
with a child in the household, 3865 (64.7%)
agreed to participate in the CHAMP survey,
and 2987 (77.3%) completed the interview.
Eliminating children not enrolled in public
or private schools reduced the sample size to
2183. Eliminating respondents with missing
or ‘‘don’t know/not sure’’ responses further
reduced the sample to 2120, giving us an
analytic response rate of 35.5%. These 2120
children represented the final sample for the
school attendance analyses. Because one of our
goals was to examine school performance and
the relevant CHAMP question relied on
a child’s letter grades, we limited the school
performance analyses to children in schools
using a letter grading system. The final sample
for these performance analyses therefore in-
cluded 1782 children, weighted to reflect the
state’s demographic characteristics.
Most of the children were boys (51.7%),
between the ages of 5 and 11 years (51.6%),
White (63.1%), and covered by private health
insurance (60.3%). A substantial majority of
parents reported their children to be in both
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excellent or very good oral health and excellent
or very good general health (Table 1).
The results of the bivariate analyses exam-
ining factors associated with poor school per-
formance revealed that gender (male), race
(non-White), age (older), parental educational
level (less than high school or high school),
health insurance coverage (public, military or
other, uninsured), special health care needs,
general health status (good, fair, poor), and oral
health status (good, fair, or poor) were related
to poor school performance (P <.05). Bivariate
analyses of school absences for routine dental
care and poor school performance revealed no
significant relationship; however, school ab-
sence secondary to dental pain or infection was
related to poor school performance (P = .001).
Of the 2120 children in our sample, 1656
(78.1%) had not missed any school days for
routine dental care during the past 12 months,
whereas 464 (21.9%) had missed 1 or more
days (273 had missed 1 day, 127 had missed 2
days, and 64 had missed 3 days or more). In
comparison, 2031 children (96.1%) had not
missed any school days as a result of dental
pain or infection, and 89 children had missed
1 or more days (50 had missed 1 day, 18 had
missed 2 days, and 21 had missed 3 or more
days).
A total of 1049 school days were missed by
the 2120 children for any reason related to
dental care, an average of 0.49 days per child.
Of these missed days, 182 (17.3%) were the
result of dental pain or infection (Figure 1).
Comparatively, 9166 school days were missed
as a result of general illness or injury, an
average of 4.32 days per child. The CHAMP
survey also included a question targeting chil-
dren diagnosed with asthma (n=218), with
parents asked to report the number of days of
school missed as a result of their child’s asthma.
A total of 477 days were missed because of
asthma, an average of 0.23 days per child for
the overall sample.
The results of multivariate analyses exam-
ining school absences resulting from dental
pain or infection and routine dental care are
shown in Table 2. Having public assistance or
no health insurance was related to absences
caused by dental pain or infection. Uninsured
children were more likely than were those with
private insurance to miss school for dental pain,
but they were less likely to miss school for
routine dental care. Children with good, fair, or
poor oral health were nearly 3 times more
likely than were children with very good or
excellent oral health to miss school as a result of
dental pain. Black children were less likely than
were White children to miss school for
routine dental care.
The variables associated with poor school
performance in the multivariate analyses
(Table 3) included gender (male), race
(Black), grade in school (6–12), parental
educational level (high school), health insur-
ance (public), and special health care needs.
When both health status and school absence
variables were included in the model, chil-
dren with good, fair, or poor oral health were
more likely to perform poorly in school (odds
ratio [OR]=1.62; 95% CI=1.10, 2.38). This
relationship held even when school absence
variables were excluded from the model
(OR=1.70; 95% CI=1.16, 2.49). Excluding
health status variables from the analyses
revealed that children who missed school as
a result of dental pain were more likely to
perform poorly in school (OR=1.94; 95%
CI=1.04, 3.63). Mediation analysis results
revealed that school absence related to
dental pain was not a mediator between oral
health status and poor school performance;
rather, we found an association between
oral health status and school performance
independent of absence related to dental
pain.
DISCUSSION
Policymakers and legislators frequently use
the association between poor oral health and
school attendance as an advocacy talking point;
however, the commonly used US school at-
tendance data emanate from the 1980s and
are outdated.10–20 Existing data also fail to
differentiate between routine visits and those
associated with dental pain or infection.13,21 We
used a contemporary data set including detailed
questions on oral health and school performance,
offering a snapshot of school absences for rea-
sons related to dental care while differentiating
between absences for routine dental visits and
absences as a result of pain or infection. The 2
new questions we added to the oral health
section of CHAMP assessed the number and
cause of school days missed because of routine
TABLE 1—Characteristics of the Study
Population: North Carolina Child
Health Assessment and Monitoring
Program, 2008






















< high school 129 (6.6)
High school 364 (16.0)









Excellent/very good 1577 (73.2)
Good/fair/poor 543 (26.8)
General health status
Excellent/very good 1744 (82.1)
Good/fair/poor 376 (17.9)





Mostly As and Bs 1494 (70.5)
Mostly Cs, Ds, and Fs 288 (13.6)
No letter grading 338 (15.9)
Continued
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dental visits and dental problems, providing
novel data to clarify the association between
school absences related to dental care and school
performance.
Our first 2 aims were to document school
absences related to routine dental care and
those related to dental pain or infection. In the
1989 NHIS data set that produced the com-
monly cited 51 million hours13 of school missed
annually for reasons related to dental care,
survey participants were asked to recall the
amount of time missed in a specified 2-week
period. As noted by Gift et al., this methodology
probably resulted in underestimations13; in ad-
dition, the1989 NHIS data set was a national one
with109603 observations, whereas our data set
was a statewide one with 2120 observations.
State requirements in North Carolina man-
date a minimum of 180 school days and 1000
school hours per year (5.6 hours per day).
According to the most recent data, the pop-
ulation of school-aged (K–12) children in
North Carolina is 1530773. Using the mini-
mum school time figures and extrapolating our
sample of children to represent the entire
population of children in the state, we found
that 3430602 school hours were missed as
a result of routine dental care and that 717895
hours were missed as a result of dental pain or
infection. Keeping in mind that most children
attend school for longer than 5.6 hours a day,
our extrapolations are probably an underesti-
mation. Nevertheless, according to these ex-
trapolations, North Carolina schoolchildren
missed more than 4 million school hours for
reasons related to dental care.
Although a relatively small percentage (ap-
proximately 4%) of our sample missed school
as a result of dental pain or infection, it is
important to consider the gravity of the effects
on school attendance along with school per-
formance. School absences caused by dental
pain or infection were significantly related to
parents’ reports of poor school performance,
whereas school absences for routine dental
care were not. These findings underscore the
likelihood that school absence is not a stand-
alone factor in considerations of school per-
formance, providing further evidence that
children experiencing pain or infection may
have a diminished educational experience be-
cause their discomfort may inhibit their ability
to perform well while at school.
Our third aim was to assess the extent to
which children’s oral health status is related to
school attendance. The literature is outdated
relative to school time missed for dental
reasons.10–20 After controlling for other vari-
ables, we found that the poorer a child’s oral
health status, the higher his or her likelihood
of missing school as a result of dental pain or
infection. In fact, a child with good, fair, or poor
oral health was nearly 3 times more likely
(OR=3.89; 95% CI=1.96, 7.75) than was
a child with very good or excellent oral health to
be absent as a result of dental pain or infection.
This finding supports the hypothesis that chil-
dren with poor oral health are more likely to
experience pain or infection that may have
a negative impact on school attendance.
Our final aim was to examine the extent to
which children’s oral health status is related to
their school performance. Although evidence
exists that chronic illness can interfere with
children’s success in school8,9 and that dental
caries may put them at a disadvantage for their
overall development,10,11 a relationship between
oral health status and school performance has
not been previously reported. Poor oral health
was related to a higher likelihood of poor school
performance in our multivariate analyses.
We estimated logistic regression models
excluding health status and school absence
variables to account for the potential for these
variables to be highly correlated. Even when
the school absence variables were excluded,
there was still a relationship between poor oral
health and the likelihood of poor school per-
formance. Furthermore, without the health
variables in the model, we found a relationship
between poor school performance and absence
related to dental pain or infection. These
results show a negative impact of poor oral
health status on a child’s school performance
with or without school absence variables in the
model. A child missing school as a result of
dental pain or infection also had a negative
effect on school performance.
Our mediation analyses revealed that school
absence resulting from dental pain was not
a mediating variable in the relationship be-
tween good, fair, or poor oral health status and
poor school performance. Although missing
school because of dental pain may have an
impact on performance, there appears to be
something fundamental in the relationship
between oral health status and school perfor-
mance independent of attendance. This finding
suggests that a child with poor oral health is
at an increased risk of having a diminished
TABLE 1—Continued
School absences caused











FIGURE 1—School days missed by study children for reasons related to dental care: North
Carolina Child Health Assessment and Monitoring Program, 2008.
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educational experience. We hypothesize that
a child with poor oral health is more likely to
have pain or infection that not only leads to
school absences but also detracts from his or
her ability to perform well whether present in
school or studying at home.
Strengths and Limitations
No cause-and-effect relationships can be
inferred from our cross-sectional data. Also,
because CHAMP is a telephone survey, the
sampling frame is restricted to households that
have a telephone. Research has shown some
differences in households with and without
a telephone. For example, individuals with low
incomes and those living in rural areas are less
likely than are their counterparts to live in
a household with a telephone.31 However, we
used poststratification adjustments for age, race,
gender, and other variables in our multivariate
analyses that helped minimize the impact of
these differences.
Another potential limitation is that the
CHAMP school performance and dental health
variables are subjective measures; however,
published data support the strength of such
subjective reports. For example, Talekar et al.
analyzed data from the third National Health
and Nutrition Examination Survey and found
a good correlation between presence of clini-
cal disease and parent-defined need for dental
treatment as well as perceptions of poor oral
health.32 Similarly, Jokovic et al. studied the
level of agreement between mothers and
children regarding the child’s oral health–
related quality of life and found substantial
agreement between parent and child.33 One
might also argue that parents’ perceptions of
academic performance are subjective, but several
studies have examined the validity of parental
reports of language and literacy development in
preschool-aged children.34–36 In the aggregate,
these investigations have revealed strong corre-
lations between parents’ perceptions and their
child’s language development and academic
achievement.
The strengths of this study include the
wealth of child health information available in
CHAMP and the detailed questions regarding
oral health and school performance. The
new questions we added to the oral health
section directly assessed the number and
cause of missed school days secondary to
routine dental visits and dental problems,
helping to clarify the relationship between
school absence and performance, a concept
not previously examined in the United States
to our knowledge.
Conclusions
Our study provides updated information on
school absences for dental care. We found that
children missed an average of 0.5 days of
school for reasons related to such care, with
17% of these absences associated with pain or
infection. For comparison’s sake, although the
numbers are not directly comparable because
of the small sample size (n=218), children
missed an average of approximately 0.2 days
of school as a result of asthma.
To further evaluate school absences related
to dental care, one needs to consider not only
the average number of days missed but the
impact of absences. Although only 17% of the
absenteeism in this study was associated with
dental pain or infection, such absences in-
creased the likelihood of poor school perfor-
mance, whereas absences for routine dental
care did not. Finally, it is also important to
consider the mechanism by which children’s
TABLE 2—Results of Logistic Regression Analysis of Likelihood of School Absences as a Result of Dental Pain or Infection
and Routine Dental Care: North Carolina Child Health Assessment and Monitoring Program, 2008
Dental Pain or Infection, AOR (95% CI) Routine Dental Care, AOR (95% CI)
Child gender (boy vs girl) 1.46 (0.83, 2.56) 0.87 (0.67, 1.13)
Grade in school
6–8 vs K–5 0.72 (0.33, 1.60) 0.85 (0.60, 1.20)
9–12 vs K–5 1.15 (0.59, 2.22) 1.16 (0.86, 1.58)
Race
Black vs White 0.59 (0.30, 1.16) 0.53 (0.35, 0.81)
Other vs White 1.40 (0.59, 3.31) 1.37 (0.89, 2.12)
Ethnicity (Hispanic vs non-Hispanic) 1.90 (0.68, 5.36) 0.94 (0.54, 1.65)
Parental educational level
< high school vs college/some college 0.98 (0.32, 2.96) 1.14 (0.59, 2.19)
High school vs college/some college 0.74 (0.36, 1.51) 1.15 (0.79, 1.69)
Health insurance coverage
Public/Medicaid/Health Choice/Carolina ACCESS/IHS vs private 2.34 (1.15, 4.78) 1.69 (1.19, 2.41)
Military/other vs private 2.20 (0.88, 5.51) 1.18 (0.74, 1.89)
Uninsured vs private 2.95 (1.21, 7.23) 0.97 (0.55, 1.71)
Special health care needs (yes vs no) 0.57 (0.26, 1.24) 1.83 (1.24, 2.71)
Oral health status (good/fair/poor vs excellent/very good) 3.89 (1.96, 7.75) 1.35 (0.99, 1.83)
General health status (good/fair/poor vs excellent/very good) 1.39 (0.67, 2.88) 0.79 (0.55, 1.13)
Note. AOR = adjusted odds ratio; CI = confidence interval; IHS = Indian Health Service. Sample size was n = 2120.
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oral health status affects their school perfor-
mance. Children in good, fair, or poor oral
health were more likely to perform poorly in
school, suggesting that dental disease may
adversely affect children’s performance inde-
pendent of school absences. Altogether, our
findings suggest that improving children’s oral
health status may be a vehicle to enhancing
their educational experience. j
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Military/other vs private 1.79 (1.01, 3.16) 1.73 (0.97, 3.06) 1.80 (1.02, 3.18)
Uninsured vs private 1.52 (0.77, 3.01) 1.63 (0.85, 3.12) 1.56 (0.79, 3.10)
Special health care needs (yes vs no) 3.62 (2.27, 5.78) 3.68 (2.37, 5.72) 3.55 (2.22, 5.67)
Oral health status (good/fair/poor vs excellent/very good) 1.62 (1.10, 2.38) . . . 1.70 (1.16, 2.49)
General health status (good/fair/poor vs excellent/very good) 0.91 (0.58, 1.43) . . . 0.93 (0.59, 1.46)
Days of school absences for routine dental care
1 vs 0 0.76 (0.45, 1.27) 0.73 (0.44, 1.23) . . .
2 vs 0 1.05 (0.52, 2.11) 1.06 (0.53, 2.10) . . .
3 vs 0 0.95 (0.42, 2.16) 1.05 (0.46. 2.41) . . .
School absence caused by dental pain (yes vs no) 1.68 (0.88, 3.20) 1.94 (1.04, 3.63) . . .
Note. AOR = adjusted odds ratio; CI = confidence interval; IHS = Indian Health Service. Sample size was n = 1782. Ellipses indicate information that was not included.
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